ON HARMONIC AND KILLING SYMMETRIC TENSORS IN Vn 1. Introduction
In this paper we introduce the notion of a symmetric field of harmonic tensors and the notion of a symmetric field of Killing tensors. Similarly as in [2] , we develope parallelly the theories of these both symmetric fields. It has turned out that almost all theorems known for ordinary harmonic fields can be carried over to harmonic and Killing symmetric fields. Moreover, if iri place of a Riemannian curvature tensor we apply a symmetric curvature tensor [3] , then we also obtain a full analogy between corresponding formulas.
Symmetric fields of harmonic and Killing tensors in Vn
Let Vn be an n-dimensional Riemannian manifold of class C°°, with a metric tensor g and a Levi-Civita connection V . By IV and BV we denote, respectively,the ring of smooth functions on V" and the module of smooth vector n fields tangent to Vn. Further, let R denote the Riemannian curvature tensor of the manifold Vn, and S the symmetric curvature tensor of this manifold [3] . We obtain the following indentity:
S(x,y)z := R(x,z)y + R(y,z)x for any x,y,z € BV.
Let f:BV r be any smooth tensor field of the type (0,r) on V , and let x be any chart from the atlas of -1033 -the compact manifold V . Then it is known that the laplacian of the scalar function <f> (p) = f(p), p e V n , where ||f(p)|| 2 denotes the square of the norm of the vector field f is given in the domain of the chart x by the following formula;
where f. denotes the coordinates of the field f »• • • > j-p in the chart x, and the semicolon denotes covariant differentiation.
Since on a Hiemannian manifold the metric tensor g is by definition positively defined, the form sor field f satisfies, within the domain of the' chart x, a system of differential equations of the form
. denotes the coordinates of some ,••«,lpji»*»*>jp tensor T of type (0,2r) on V n , and if the following inequality holds 
and consequently also the identities
Expressing the curvature tensor R^j^l in (9) by 'the symmetric curvature tensor we obtain we obtain from (10) and (11) the following identity:
/-r-'Sgjkf = _ pP(f 1*** p'"' 1*** p Theorem 2.
If on the compact Riemannian manifold V a symmetric tensor field fj j satisfies the n 1 r" 1 n identity (7) and the inequality P(f. . ] ^ 0, then the 1 • • • n P tensor field f is covariantly constant and consequently
. ) is negative definite, then there i r ..i p exists no non-zero symmetric tensor field satisfying the identity (7).
Analogously from (6) we infer that: if a symmetric tensor field f.
. satisfies the identity
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then it also satisfies the identity ,j. iJi 1 2*" p '" 2"** p' Por the S-harmonic tensor the formula (22) takes the following form
Prom above and from the inequality P(f.
• ) > 0 we 1 r ,,:L p obtain the following inequalities 
ir..ip
We shall show that for the compact and orientable manifold V the condition (26) is also sufficient in order that n the tensor field f.
. be a field of S-Killing tensors.
In fact, integrating the Laplacian of the scalar function
over the manifold V , we obtain
Multiplying the equality (22) with p and then adding to the result the equality (27) side by side, we obtain Making use of the identities (8), (9) and (25), we can transform the equality (28) to the following form
dv.
In view of the last identity we obtain the following theorem. • It is not difficult to show that in the case where Ricci's tensor satisfies the condition then also the following condition holds By Definition 1 from these conditions it follows that in this case the field of Ricci's tensor is S-harmonic field. Accordingly, the theorem quoted above can be formulated equivalent ly as follows Theorem.
A conformally symmetric Riemmaniah space >3) is a space with constant scalar curvature if and only if the field of Ricci's tensor is an S-harmonic field.
Prom this Theorem we immediately obtain Corollary 1. In a conformally symmetric Riemannian space Vn(n >3) with constant scalar curvature, the field of Ricci's tensor is an S-harmonic field. 
